Phospholipid transfer activity in synchronous populations of Rhodobacter sphaeroides.
Studies of intracytoplasmic membrane biogenesis employing steady-state synchronously dividing populations of Rhodobacter sphaeroides reveal that the translocation of pre-existing phospholipid into the growing membrane is concurrent with cell division (Cain, B.D., Deal, C.D., Fraley, R.T. and Kaplan, S. (1981) J. Bacteriol. 145, 1154-1166), yet the mechanism of phospholipid movement is unknown. However, the discovery of phospholipid transfer protein activity in R. sphaeroides (Cohen, L.K., Lueking, D.R. and Kaplan, S. (1979) J. Biol. Chem. 254, 721-728) provides one possible mechanism for phospholipid movement. Therefore the level of phospholipid transfer activity in cell lysates of synchronized cultures was measured and was shown to increase stepwise coinciding precisely with the increase in cell number of the culture. Although the amount of transfer activity per cell remained constant throughout the cell cycle, the specific activity of the phospholipid transfer activity showed a cyclical oscillation with its highest value coincident with the completion of cell division. Purified intracytoplasmic membrane can be used as phospholipid acceptor in the developed phospholipid transfer assay by employing either cytoplasmic membrane or liposomes as the phospholipid donor. Intracytoplasmic membrane isolated from the cells prior to division (high protein to phospholipid ratio) served as a better phospholipid acceptor in the phospholipid transfer system when compared with membranes derived from the cells following cell division (low protein to phospholipid ratio).